Correctly pricing transport behaviour to take account of the 'external' costs such as congestion, and emissions imposed on society by excessive car use has long been a tenet of effective Transportation Demand Management. But while policy makers have striven to increase public transport subsidies, raise petrol taxes, and introduce road user charging schemes to properly price the real costs of car travel, in most cases correcting the wider influences of the personal tax regime has begun only relatively recently. This paper is based on work undertaken for the Department of the Environment, Transport, and the Regions, and the Inland Revenue of the United Kingdom Government, which is currently working on addressing this very issue. In addition to reporting the British situation, it also uses a series of case studies to outline how this same process has been approached in the United States, Ireland, Germany, Netherlands, Switzerland and Norway, and at how successful they have been thus far with respect to TDM objectives. It then draws conclusions as to which direction policy makers should be aiming for in the future.
Tax and Transport Policy
In recent years there have been increasingly strong linkages between national fiscal systems and environmental and transport objectives. This initially involved the 'eco-reform' of existing tax instruments, but the policy agenda has since moved on towards additional and replacement tax measures. Such policy developments are most advanced in Europe and some Pacific Rim nations, but have yet to have a serious impact in the Americas. Within the European Union (EU) the policy of the European Commission (EC) has been outlined in documents such as 'Towards Fair and Efficient Pricing' (CEC, 1995) , and 'Fair Payment for Infrastructure Use' (CEC, 1998) , which broadly advocate that transport infrastructure charges should normally reflect the marginal social costs at the point of use. These marginal social costs should include not only marginal wear and tear costs on infrastructure, but also 'external' costs imposed on society, the environment and the wider economy through accidents, pollution, emission of climate change gasses, congestion etc.. While regulatory and physical design mechanisms are also recognized as having an important role to play, in the long run it is tax and charging instruments that the EC sees as being most effective at encouraging efficient and sustainable transport systems. This economic argument is well known, but practical application is another matter. When moving from economic theory to tax policy there are a number of crucial design issues. Firstly it is important to target the measure to where it has impact. There are three major groups of transport taxation:
• Purchase of vehicles
• Ownership of vehicles
• Use -fuel and employer-provided transport benefits Tax measures aimed at these three groups will have different impacts. For instance, if the policy aim is to green the vehicle fleet (e.g. promote fuel efficient cars or promote alternative fuels) then the first two groups are crucial. In terms of purchase measures, most EU countries have a specific car purchase or registration tax, which in some cases has been reformed to favour cleaner vehicles (Van den Branden, up to 2000, fuel duties rose higher than the rate of inflation. In June 2004, France announced plans to reform of their car registration tax into a 'feebate' scheme. Cars that emit over 180g/km of CO 2 or diesels without a particulates filter will pay a surcharge of €1,500 -€3,500 ($US2,000 -$US4,600), with a rebate of €200 to €700 ( $US260-$US920) for cars that emit under 140g/km of CO 2 and diesels with particulate filters (Henley 2004) . Cars in the middle, emitting between 140 and 180g/km of CO 2 will be liable to neither a surcharge nor rebate.
Ownership/use measures can have influence upon vehicle choice if they are highly graded. Most developed economies have a graded annual registration (or 'circulation') tax, entitling the owner to drive a car on the public highway. In the USA and some other countries this takes the form of a 'number plate' tax. This longstanding tax is often varied by engine size or power of a car, but some nations have introduced an eco-reform to this tax. In Denmark the tax varies with fuel consumption, whereas Germany links the tax liability directly to the Euro emission standards, with the least polluting car paying only 20% of the rate of the most polluting car. However, the overall level of the tax is so low (only about €50/$US70 per car), that its impact on car choice is negligible. From 1999, the UK progressively changed from a fixed-rate annual registration tax, and from 2001 adopted a CO 2 emission-based system in four bands (A-D), with the charge varying from £100 -£160 ($US180-$US290. Alternative fuel cars are evaluated on the same bands, but have a slightly lower charge of between £90 -£150 ($US160-$US270). In 2003 two further bands were added for very low CO 2 emission vehicles, with the charge range widened to £55 -£165 ($US100 -$US300). However, this is a relatively small tax and does not appear to have exerted a significant influence upon car purchase decisions The car use measure that has resulted in a change in purchasing decisions has been the UK's reform of company car taxation, which took effect from 2002. This is the annual tax bill for people whose employer provides them with a car for private and commuting use as well as business purposes and can amount to thousands of pounds per annum. The tax is an assessment of the private benefit of this 'benefit in kind'. From 2002 the tax charge on company cars has varied according to the level of the car's CO 2 emissions, building up from 15% of the car's price, for cars emitting 165 grams per kilometre (g/km) CO 2 , in 1% steps for every additional 5g/km over 165g/km. The maximum charge is on 35% of the car's price. Diesel cars not meeting Euro IV emissions standards incur an additional charge of 3%, up to the 35% ceiling. There are further reductions for company cars using cleaner fuels and technologies.
This reform has affected the use and type of cars within the UK company car fleet. In the first year of the new system the number of business miles was reduced by over 300 million miles per year and the average CO 2 emissions of new company cars decreased from 196 g/km in 1999 to 182 g/km (Inland Revenue, 2004) .
To promote behavioural change through modal shift, the third group is by far the most important. The level of fuel taxation can affect both the type of cars driven (e.g. by providing incentives for smaller engine sizes, or 'greener fuels') and, by the general level of taxation on motor fuels raising prices, influence modal choice and the volume of travel.
The extent to which the price of fuel is an effective tool to influence modal choice has been the subject of some contention. Joseph (2000) noted that rises in traffic levels in Britain over the decade to 2000, during which time there was a policy to increase road fuel duty in real terms, had been relatively low, despite levels of economic growth that have previously stimulated significant traffic growth. Bates et al (2004) have modelled the possible effect of fuel duty on congestion and state that "to keep [traffic] demand at its present levels and therefore congestion on average no worse than it is now, would require motoring charges or tax to be five times the current level of fuel duty, an annual increase of 6% every year (the same rate of increase as the fuel duty escalator which led to the fuel duty protests after only a few years)" (p 5).
Joseph considered the key difference between economic growth generating high car traffic growth in the past and not doing so now was the impact of high fuel prices. It is likely that, as well as fuel prices, capacity constraints in the UK are also playing a role in slowing traffic growth. In general there is concern that a single policy measure can be ineffective and that the effects of the taxation system upon modal choice requires a more comprehensive approach and understanding. This issue is discussed in detail in the European Council of Ministers of Transport report 'Internalising the Social Costs of Transport' (ECMT, 1997), which advocates a synergistic mix of taxation and charging instruments, including a number of local targeted mechanisms, such as road user pricing. Broadly the view is taken that a carefully designed mix of various economic instruments (see Table 1 ) and regulations is needed to achieve political acceptance and practicality.
TABLE 1 Vehicle, Fuel and Traffic Market-Based Incentives (ECMT, 1997)
These studies suggests that simply raising the tax rate of existing fiscal measures may not be the most efficient way to address environmental and transport policy objectives. This was because the tax measures had not been designed to do this. The argument that a different transport taxation regime is needed is reinforced by growing political pressures. For instance transport taxation in the United Kingdom, particularly upon fuel, is an increasingly controversial subject. There is a widespread perception that the motorist is simply a convenient source of revenue and that the environmental justification of taxation is little more that a matter of presentation. This led to the autumn 2000 'fuel protests', which featured elsewhere in Europe, with the UK alone reducing annual automobile and truck taxation by nearly £2 billion (~$US3 billion). The UK and other European governments are now very wary of simply charging higher rates for exiting transport tax measures.
Thus, well before they have reached an economic 'fair and efficient' level, existing vehicle and fuel taxation measures have hit serious barriers, which politicians do not appear to have the stomach to tackle. Is there some way around this impasse? One way is to shift the focus from the vehicle and fuel taxation regime to that of the personal taxation regime. This has been much neglected in terms of the transport pricing issue, and could offer a way forward. Indeed, the need to move towards a more holistic, and systems-based approach in using the taxation system to promote more sustainable transport modes requires a consideration of the role that personal taxation measures can play. Can personal taxation complement vehicle and fuel taxation to make the whole system more effective, more equitable and more politically acceptable? This paper looks at the relationship between changes to the personal tax regimes and transport behaviour. Specifically, it looks at the tax treatment of commuting expenses and employer support for the journey to work in Germany, Netherlands, Switzerland, Norway, the United States, the UK and Ireland.
Transport/ Environmental Policy and the Personal Tax System
It is upon commuting trips that any reforms to the personal taxation system will have their largest effect. According to the UK National Travel Survey, commuting accounts for about 20% of all personal travel. The personal tax regime can also influence business trips, which account for another 10% of travel, so overall such tax measures could impact upon about 30% of travel volume. For transport policy, commuting and business trips are also important as they form a high proportion of peak hour travel.
Historically, the tax treatment of commuting and business travel expenses and employer support for the work journey has evolved with no reference to transport objectives, but in recent years a number of countries have taken transport/environmental objectives into account in the reform of this part of the personal taxation system. The tax treatment of commuting expenses and employer support for the work journey varies between countries, and a comprehensive review of this issue for EU member states features in a report to the European Commission (Van den Branden et al, 2000) . In summary, the study highlights the contrast between countries who view commuting as a personal expense. These include the UK, Austria, Greece, Ireland, Italy, Portugal and Spain (and also the USA). Others, including Belgium, Denmark, Finland, France, Germany, Luxembourg and the Netherlands, view commuting as a tax deductible expense.
With respect to transport and environmental policies, this report notes lessons with both types of system. The report concludes that most taxation regimes provide contradictory signals regarding 'greener' forms of transport. However, some countries that have started from both standpoints have recently sought to use elements of their personal taxation system to encourage the use of more sustainable transport modes. Major examples of these are detailed below.
Commuting as a tax-deductible expense
This section examines the examples of Germany, the Netherlands, Switzerland and Norway.
Germany
In Germany, tax relief for commuting to work can be claimed in one of two ways (Smith, 1995) .
Individuals can claim either:
• A lump sum deduction, or
• A deduction based on the actual cost of public transport or a mileage rate for a car.
Until 1988, the car rate was DM0.36 1 per kilometre (km) (~16 US cents per km), which was higher than marginal costs, but lower than total costs (including capital etc.). In 1990 this was increased to DM0.50 per km (22 US cents per km), but at the same time fuel taxes were raised which roughly counterbalanced the increase. The use of public transport for commuting could also be claimed, but most people declared they commuted by car because it was more tax advantageous to do so. From 1992, there has been a special tax exemption for employer-provided 'Job Tickets' for use on public transport in some areas of Germany.
As of 2001, a combined rate of DM0.70 per km (31 US cents per km) was introduced for all modes of transport. Smith notes an acceptance that, despite the special 'Work Ticket' provision, the German tax concessions on commuting costs has encouraged long distance commuting and stimulates work journeys by car rather than public transport. This is partially due to car users perceiving the costs of driving as fuel costs alone. Thus they feel that they can 'make money' on the tax concessions over and above their expenditure if they drive to work, which they cannot do if they use public transport. The 2001 reform may reduce this imbalance somewhat, but will not address the commute trip lengthening issue.
In Germany, tax relief on commuting costs is long established and Smith noted that (at the 1990 rates) it costs the German Government (depending on the calculation method used) between DM1.8 billion and 4 billion ($US800m -$US1,760m) per annum in lost revenue. Overall, Germany appears to suffer the worst of both worlds; the Finance Ministry is making a major tax concession on commuting costs and the transport and environmental impacts of this fiscal measure are entirely negative.
Norway
Norway operates a similar regime to Germany, with a deduction for commuting expenses of 1.40
Norweigan Kroner (NOK) (22 US cents) per km irrespective of means of transport. In addition, car users can claim ferry and road tolls; if air travel is used for weekly commuting the actual costs can be deducted. However, if commuting costs are only deductible if they exceed 7,000 NOK ($US1,120); this equates to a journey to work distance of about 15km before a commuting becomes tax deductible. This tax regime produces much the same problems as the German system, indeed, the minimum threshold provides an incentive for employees to live further from work in order to cut their tax liability.
Netherlands
In the Netherlands, the general principles of fiscal policy are similar to those of many other countries:
lowering tax rates is a key long-term goal, within which are policies to broaden and strengthen the tax base; to green taxes to promote sustainable economic growth and to simplify the tax system. Taxation and Travel Planning (also known as vervoermanagement in the Netherlands, TDM in the USA, and
Mobility Management by the EC) are closely related to the second two of these principles. Equity is also an important consideration.
Interestingly, for many years the Dutch commuting tax position gradually evolved year by year as policy began to favour alternative travel options to the car, a situation that led to an increasingly complicated structure. Accordingly, in 2002 the Netherlands Ministry of Finance radically overhauled the commuting benefits system, partly to simplify the system, and partly to further promote the use of alternative modes. The taxation of commuting travel in the Netherlands is based on two benefits. These are:
• the reiskostenvergoeding (reimbursement from the employer of an employee's commute costs, normally paid only to those who travel more than 10km one way); and
• the reiskostenforfait, the allowance for travel costs paid by the employer to the employee which he/she can then offset against tax.
The degree to which the reiskostenvergoeding is taxable, and the size of the reiskostenforfait, both vary depending on the mode used. In addition, if no reiskostenvergoeding is paid (more common in public sector organizations), then the employee is able to write off a portion of their commuting costs against tax. The precise amount is, again, related to the mode used. In general, the tax regulations have been changed in order to favour the use of more sustainable modes. These arrangements were subsequently slightly adapted in September 2004, when two important changes were introduced (SVNH, 2004) .
Firstly, commuting traffic is now treated in the same way as business traffic, meaning that employers can compensate employees for their travel costs with a fixed reiskostenvergoeding of €0.18/km (23 US cents) no matter what type of vehicle is used. Secondly, tax-free compensation for telecommuting has been abolished. Previously, this had meant that an employer could make a tax-free 4000 NLG ($US1,560) contribution to the employee to cover costs of setting up a home office over a five year period on the condition that the office is used at least once per week in lieu of a normal commuting journey and that there was a written contract between employer and employee. The other rules remain roughly the same as in 2002 and are described below.
Car -when the employee uses its own car for commuting, the employer is allowed to give a reiskostenvergoeding of €0.18/km (23 US cents) (independent of distance travelled). The same holds when these kilometres are made with a company car. In case the employee uses the company car for private reasons taxable income should be increased with 22% of the catalogue value of the car (in case more than 500km are privately travelled). If less than 500km are driven for private reasons (clearly appearing from trip registration) than one need not to increase income. Commuting kilometres are not private kilometres (these are classed as business). Employer provided parking remains untaxed, although employer provided expenses to compensate for parking expenses are taxed (if not included in the reiskostenvergoeding).
Carpooling -driver and car sharers can obtain a tax free compensation of €0.18/km (23 US cents) for both private and company car. Any financial benefits of carpooling are not taxed.
Works buses -the use of transport provided by the employer (work buses, vanpooling) has no consequences for income taxation.
Public transport -there are two possible tax free ways to compensate employees for their commuting costs when travelling by public transport (reiskostenvergoeding):
Payment of the true costs
Kilometre compensation of €0.18 (23 US cents) (tickets need not to be administered).
These guidelines also hold for business traffic by public transport. For instance, if a season ticket specific to the employee's trip from home to work is provided by the employer, this is completely taxfree to the employee, even if s/he commutes only infrequently by public transport. If a non-routespecific ticket (e.g. an area-based Travelcard) is provided, tax is payable on an assumed value for private use. This value is €54 ($US70) per year for second class and €82 ($US107) for first class passengers.
Finally, if an employee uses public transport and does not receive one of the previous compensations, then providing s/he commutes for at least 10km, s/he can decrease his/her level of taxable income with a sum of money calculated according to the distance of a single trip -not on actual costs.
Bicycles -
The employer is allowed to provide a tax free payment for commuting by bike of again €0.18/km (23 US cents). Employers are also allowed to provide employees with a new bike, but only once every three years. The value of this bicycle is treated as income, but if ite is used for commuting, the value of the bike is fixed at €68 ($US89) for tax purposes. This applies to bikes up to a maximum value of €749 ($US976). Employers may also providebike accessories (e.g. maintenance, clothing locks etc.), this is tax free up to a value of €250 ($US326).
Overall, the taxation system in the Netherlands has started from a similar position to Germany, but the Dutch government has managed to introduce a series of reforms across a wide range of taxation specifically designed to favour 'greener' modes of travel. Thus TDM measures introduced by employers are exempt from negative tax impacts, or are actually enhanced by the taxation system.
Following an initial round of tax reforms, the Dutch government has realized that, rather than adding on transport and environmental considerations to existing tax measures, they needed a major reform of the whole tax system itself. This evolution in tax policy should be noted. By linking transport tax 'sticks' to both transport tax and general tax 'carrots', they have achieved a radical reform that has eluded most other countries.
Switzerland
Switzerland has a tax situation somewhat between Germany and the Netherlands. Commuting is a taxdeductible expense, but the tax rules are designed to provide an incentive for travel by public transport rather than car. For travelling by public transport the actual costs may be set against tax. There are 'standard deductions' for car users, but their use is restricted. The baseline position is that individuals, whether they use car or public transport, can only deduct the cost for the use of public transport. A case has to be made (e.g. the taxpayer lives too far from a station, their work requires them to travel at unsuitable times or they have a physical handicap) to claim a standard car deduction. According to Mr G. Steinmann, of the Office for Legislation Federal Direct Tax (personal communication), the Swiss Government plans "to examine more deeply the tax treatment of commuting and business transport expenses, and in particular to focus on the deduction of costs for car commuting". This will form part of a planned ecological tax reform, which may follow the Dutch model.
Summary
In the countries where commuting is a tax-deductible expense, there have been moves (some significant) to increase general benefits for more sustainable modes relative to less sustainable methods of travel. However, the use of such general concessions appears to have stimulated car commuting and trip lengthening, and reducing benefits to car commuters is politically very difficult. In most cases the environmental and transport impacts are entirely negative. The Dutch reforms, linking changes to the treatment of transport tax benefits to wider taxation reform, seems to be the only model that has produced significant progress.
Commuting as a non-tax-deductible expense
The USA Policy in the USA reflects the research conclusion that "direct financial incentives or subsidies are a key element of successful programs" to reduce single car occupancy travel to work. This conclusion is based upon the monitoring of the effectiveness of various measures (Shreffler, 1999; Ligtermoet, 1998) . A summary of the history of Federal commuter benefits in the US is shown in Table 2 .
TABLE 2 Evolution of Federal Commuter Benefits in the United States (Transit Center, 1999)
A major part of these tax concessions has been for vanpools as well as for transit. Transit use for commuting in the USA is very low (under 2% of all work trips). Indeed outside major cities, transit services may simply not exist, whereas setting up vanpools would be more viable.
The provisions of the 1992 National Energy Policy Act forms part of the Internal Revenue Code, whereby, as of January 1993 employers can provide each employee commuting on transit a benefit up to an initial limit of $US60 per month ($US720 per year) which is tax deductible to the employer and tax free to the employee. The Energy Policy Act included adjusting the limits with inflation, rounded to multiples of $US5. From August 1998, the Transportation Equity Act for the 21st Century (TEA-21) allowed employers and employees to share the tax benefit, a key factor that has increased growth in use of transit benefit. For example, sales of transit vouchers by Commuter Check Services Corporation, the operator of Commuter Check, one of the major operators of such benefit services in the US, were reported to be increasing at a rate of 10% per month in 1999, compared to 2% per month in 1998, prior to the TEA-21 changes (IBI Group, 1999). Employers do not have to contribute anything to the cost of their employees' public transport costs but employees still benefit. Certain employers limit their involvement in this way, whilst others make a (tax-free) contribution on behalf of their staff. The concession (up to the maximum limit) covers (US Government, 1992):
• Transportation in a commuter highway vehicle if such transportation is in connection with travel between the employee's residence and place of employment.
• Any transit pass.
• Qualified parking.
• A 'commuter highway vehicle' covers schemes involving private bus pools, shuttles, subscription bus services and vanpool leasing. The 'qualified parking' is for the commuter highway vehicles only, up to a value of $US155.
The Taxpayer Relief Act of 1997 and the 1998 Transportation Equity Act for the 21st Century have extended these measures to the cashing out of employer-provided parking up to the $US65 a month ceiling. This Act also provided for increasing the non-taxable transit and vanpool benefit ceiling to $US100 a month as of January 1 st 2002, with the resumption of increases indexed to inflation. In addition, parking 'cash out' payments are now tax exempt. This is part of the move in the USA away from regulations requiring employers to introduce Travel Plans, to an approach encouraging the voluntary take-up of Travel Plans (as is the policy in the UK). Targeted tax relief to the treatment of the most effective Travel Plan measures is a key part of this. The benefits are summarized in Table 3 .
TABLE 3 Summary of Tax Benefits for Employer TDM Measures in the United

States (ACT, 1998)
To facilitate the provision of transit benefits a new TDM services industry has emerged. An example is the TransitChek scheme, used in New York and elsewhere in the USA. Employers purchase $US15
and $US30 vouchers from the New York TransitCenter, an alliance of transit operators that administers the program for the region. The vouchers can then be distributed to employees (Paaswell, 1994) .
. Litman (1997) noted that around 25% of the TransitChek recipients previously commuted by car alone. A small amount (about 4%) were previously car passengers and about 2% previously walked.
In the USA context he saw this as a good result. Companies tended to market TransitCheks as staff benefits, not as part of a transport program. He suggested that a higher uptake by car drivers could be expected in places with a better public transport infrastructure and where companies linked
TransitCheks to Travel Plans.
United Kingdom
As in the USA, in the UK the cost of travelling between home and work is not an allowable deduction for the purposes of assessing employees Income Tax or state pension (National Insurance)
contributions. There are a few clearly defined exemptions to this. The main example is employerprovided car parking for commuters. Technically, until 1999 this exception related to car parking only, and free parking for bicycles, motorcycles or any other vehicles were taxable (although it was never taxed in practice).
A general statutory exception, which does not just relate to employer-provided transport benefits, regards company loans to staff. These can be used for any purpose, including, for example for the purchase of season tickets and bicycles, or for that matter, cars. Interest-free loans are not taxed subject to a limit of a £5,000 ($US7,000) loan in a single tax year.
In 1999 a series of further reforms were introduced to tax treatment of Travel Plan (TDM) benefits specifically to encourage their uptake. In detail these reforms were that no tax would be liable on:
• Works buses of 12 or more seats (reduced to nine seats in 2002) used mainly to bring employees to and from work.
• General subsidies to public bus services provided that the employees pay the same fare as other members of the public.
• Cycling safety equipment.
• Workplace parking for bicycles and motorcycles.
• Alternative transport for car sharers to get home in exceptional circumstances, such as working late, domestic emergencies etc.
In addition to these tax concessions, there was a change to the tax treatment of business travel in that the tax free mileage rate for employees using their own bicycle was raised to 7.5p per km (14 US cents per km), and if their employer provides no payment this can be claimed by the employee. This was subsequently increased to 12.5p per km (23 US cents per km) in 2002.
Shortly afterwards, the government issued guidance encouraging employers to adopt Travel Plans (DETR, 1998) . These concessions leave within the tax net a number of direct incentives and possible disincentives that feature in some Travel Plans. This particularly applies to the measures proven to be most effective, such as any subsidies to public transport tickets for staff, to cash incentives to take part in a Travel Plan. While the British Government did consider altering the tax system to accommodate these issues prior to the 2001 Budget, it chose not to proceed beyond a few cosmetic changes, while at the same time cutting motoring taxes by £1.5 billion ($US2.8 billion).
One issue to emerge from research in the UK is that tax concessions have been concentrated upon employees rather than their employer (Potter, 2003) . If the employers do not offer a tax free benefit then the personal tax benefits to employees fail to arise.
Ireland
In Ireland, commuting is also not a tax-deductible expense, but from the tax year 1999/2000 a specific concession for employer-provided public transport support was made. Under the 1999 Finance Act benefits in kind by way of a monthly or annual bus or train pass are tax exempt. This is subject to an facilities -any change in the wording in the Act for the season tickets would set a precedent for the far more 'expensive' childcare discount.
Following more intense lobbying, in September 2000 a revenue briefing document quietly altered the interpretation of the Act so that people can now request to forgo part of their salary (rather like for pensions) (Irish Revenue, 2000) . As a result, uptake of the benefit increased dramatically in December 2000 when the Civil Service joined the scheme.
Overall, the system is now workable and the Benefit-In-Kind approach is now seen as superior to the alternative system of tax relief (like health insurance based on PAYE) so a company would 'pay' €600 ($US781) for a ticket and then claim tax relief the following year. For a start, people would have had to keep tickets and then submit them, while tax credits at source would need to be administered by the public transport companies, who would therefore require knowledge of the person's tax rate and so onnot an ideal role for a bus company! In practical terms, tickets can be bought by companies from agents or wherever and claim back, or from public transport companies direct. Only monthly and annual passes are used, meaning that the tickets are non transferable.
At an organizational level, the scheme is administered in different ways. One company, a bank, gives an annual ticket in place of part of a monthly cheque (so if a wage was €1,000 ($US1,300), it would
give an €850 ($US1,106) annual ticket plus €150 ($US195) pay). Most companies though, pay the public transport company up front and then reclaim the money from the employee month by month, although some companies provide the ticket in a bonus package.
In terms of impact, the Irish Revenue underestimated the tax take. Meanwhile it has so far been extremely difficult to calculate the uptake in public transport ridership, although the take up in companies tends to be about 10%-15%. It is also the case that most of the take up has occurred in the Dublin area, where a booming economy during the late 1990s led to higher employment and worsening congestion, which coupled with a significant improvement to the public transport system (through Quality Bus Corridors in particular) meant that far more people are prepared to travel by alternative modes to the car (Enoch, 2003) . Initially it was expected that some companies to contribute to the cost of a ticket but this has not really happened on a large scale. The benefit is also seen as a good retention benefit for some smaller employers.
As in the USA, this tax concession has provided the opportunity for public transport operators to promote ticketing products. In the Dublin area publicity material under the title 'Easi-Travel Plan' is used to promoted to employers as a new 'Tax efficient incentive for your staff'. In addition to the tax efficiency, there is a 12% discount for employer purchase of travel passes for their staff. The annual allowance is sufficient to cover all types of public transport tickets in the Dublin area -a combined bus/rail ticket for the entire area costs £I525 ($US567).
Summary international cases
From the above cases, a different approach is evident in countries where commuting has not been a deductible expense. The concept of introducing a general tax concession for all commuting by more sustainable modes has not featured. Instead there have been far more targeted measures upon employer-provided support. These include incentives to encourage the use of public transport, vanpooling and parking cash-out measures in the USA, and tax exemption for employer provided public transport passes in Ireland.
Evaluating the Impact of Tax Reforms
It is clear that a number of countries are adapting personal taxation measures to promote commuting by more sustainable forms of transport. However, there seems to have been little evaluation of the impact of these measures. As part of a UK government study examining the case for such tax reforms (Potter et al 2001) , the authors of this paper sought to develop a method to evaluative the cost effectiveness of such reforms. The main reforms considered were:
'Contract Carriage' of employees on Public Transport, Community Transport and by Taxi/Minicab. Where employers enter into a contract with public transport operators to transport their staff to work A £600 per annum Allowance for 'Greener' Commuting Modes. This could be delivered via a Travel Voucher system (like the USA transit checks), whereby employers could issue vouchers up to the agreed limit to their staff to pay for commuting by several greener forms of transport.
A £600 per annum parking cash-out exemption. Rather than providing a tax allowance on specified 'green' forms of travel, an alternative way would be to permit employers to pay staff a tax-free travel allowance if they also charge for parking at the same rate. Thus employees who do not park at work, for whatever reason, will retain the allowance or a balance of it.
A General Income Tax Concession of up to £600 per annum on the cost of public transport tickets.
Because of the lack of information on the impact of specific tax measures, more general studies of Travel Plan effectiveness and demand elasticities were used and estimates made of how the tax measures affected an overall Travel Plan. This produced likely modal shift impacts, which could then be compared to the cost to the Treasury of the various measures (with uptake estimates based upon the various international and UK studies considered in this paper). This permitted the calculation of the cost per single occupancy car trip diverted, which could be compared to the cost of other policy initiatives. The results are shown in Table 4 .
TABLE 4 Tax Cost and Cost Effectiveness of the main reform proposals (Potter et al, 2001)
In terms of cost per car trip diverted, the shared taxi scheme came out well. Both Travel Vouchers and the Contract Carriage proposals came next in terms of cost effectiveness, with the former having a wider impact. Travel Vouchers could be preferred for integrated transport policy reasons to tax relief on travel passes and season tickets, which in any case proved less cost effective. Parking cashout could be as (or more) cost effective as any of the above measures, but the study showed this to involve a degree of financial and operational uncertainty. General tax relief on public transport season tickets and passes was the least focused and most costly all round. Overall the more targeted tax concessions were estimated to be more cost effective than other policy options to effect modal shift, such as investment in light rail systems. In practice, the government acted upon the results of this study by implementing in 2002 a variation of the contract carriage concession, but restricted to local bus services.
Key Conclusions
Several observations can be drawn from the findings.
A general tax concession for all commuting trips creates negative transport and environmental impacts, as it tends to stimulate car commuting and trip lengthening. Furthermore, a general tax concession is also costly to the state concerned and not very cost effective compared with other tax measures.
While it is possible to focus a general tax concession upon public transport commuting trips, this can still contribute to trip lengthening producing negative environmental and traffic impacts.
The Dutch example of simplifying the commuting concession to more sustainable modes as part of a general tax reduction strategy indicates an advanced level of fiscal/environmental policy integration.
As part of such a strategy, the concept of tax loss becomes irrelevant as the aim of policy is to target tax cuts.
In countries where commuting costs are not tax-deductible, targeted tax concessions upon employerprovided Travel Plan benefits have featured. These have been intended to support the development of effective Travel Plans and stimulate the use of particularly effective measures in influencing modal shift.
Tax concessions for employers are needed as well as those for employees. The corporate taxation system has much untapped potential.
Overall minor tinkering with a taxation regime, whatever the starting point, will not do much to address transport and environmental objectives, and may well have negative results. The most effective strategy is not to add on eco reforms to an otherwise unreformed taxation regime. If this is done they will largely be counteracted by other parts of the system, and are likely to be a politically weak part of that system, prone to being abandoned or ignored (as occurred in the UK Budget of 2001). The key way forward is for environmental objectives to be incorporated as part of reorientation of the entire personal taxation regime, to stand aside the other strategic goals of equitable revenue raising and as an instrument of economic policy. Only then can the conflicts with these long-established functions of personal taxation be resolved and there be any hope of environmental reform being effective and acceptable to the taxpayer. 
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